Life-history theory predicts that as parents increase their investment in individual offspring, the survival rates of those offspring should also increase Precocial young hatch from energy-rich eggs and require little parental care after hatching, whereas altricial young hatch from relatively energy-poor eggs and require considerable parental care after hatching (Sotherland and Rahn 1987). We can use these patterns of energy investment in eggs versus young to make predictions about the relative importance of each of these stages in determining offspring performance in different taxa along the life-history continuum. Parents of altricial young spend a large amount of effort during the breeding season feeding and caring for young relative to parents of precocial young. Therefore, we predict that variation in the quality of parental care after hatching should have a larger influence on offspring performance in altricial species than in precocial species. However, because altricial young hatch from energy-poor eggs, factors associated with eggs should have a smaller influence on the performance of altricial species relative to precocial species. Thus, based on interspecific variation in patterns of energy investment, we predicted that the importance of the egg stage to subsequent performance of young birds will increase with increasing precocity of the young.
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One measure of parental investments in eggs is size, with large eggs presumably requiring a greater energy investment by females than do small eggs. We moved eggs of known size between nests with the goal of randomizing factors other than egg size that may influence nestling growth and survival. Most of the variation in egg size of Red-winged Blackbirds occurs among rather than within nests (Muma and Ankney 1987). We focused our study on understanding the importance of egg-size variation among females and not within broods. Therefore, we exchanged whole clutches of eggs between nests and used individual nests as the experimental unit in all analyses. Our cross-fostering consisted of trading clutches between nests that were completed within 24 h of each other. We used 50 nests in the cross-fostering study. All experimental clutches consisted of four eggs, and all switches were done within a pond. We switched eggs within 48 h after the fourth egg was laid.
Once egg switches were completed, we did not disturb nests until 10 days after the initiation of incubation, at which time we monitored nests closely to determine hatching. Nestlings were weighed to the nearest 0.1 g on a spring balance within 24 h of hatching. Nests were revisited and surviving nestlings were weighed again at two days of age and just prior to fledging (i.e. leaving the nest) at 10 days of age. All nestlings used for this experiment hatched within 10 days of one another. Because hatching date had no effect on nestling performance over this time period, we did not include hatching date as a variable in our analyses.
We focus our analyses of egg-size effects on nestling survival, nesting success, and nestling mass. Nestling survival was calculated as the proportion of nestlings surviving from hatching to fledging and does not include mortality during the egg stage.
Nesting success was defined as a complete nest failure (no fledglings produced) or as a success when at least one of the young survived to fledging.
In addition to testing for egg-size effects, our cross-fostering design allowed us to assess whether females that lay large eggs are better able to produce fledglings than those that lay small eggs. A previous study on this population of Red-winged Blackbirds found that males made fewer than 5% of the total feeding visits to nestlings (Turner and McCarty 1998); therefore, we concentrate our discussion of parental quality on females. We simultaneously evaluated the effects of two independent variables (1) mean egg size a female received in the fostering (egg-size effects), and (2) mean egg size a female produced (female-quality effects), on nestling survival, nesting success, and nestling mass. Egg-size and female-quality effects on nestling survival and nestling masses were evaluated with a multiple linear regression. We used Type III sums of squares to test whether egg size or female quality influenced nestling performance. The multiple regression tested whether each factor influenced the dependent variable after first accounting for the effects of the other factor(s). Nestling masses were log-transformed to normalize the residuals and to compare the slopes of the relationships for each age. Nesting success is a binomial response variable, and we evaluated eggsize effects and female-quality effects with a multiple logistic regression analysis.
The above analyses tested for a linear effect of egg size and female quality on nestling performance. A significant linear relationship would suggest direc- The nest-failure rate in our experimental nests was 16%, and all failures appeared to have resulted from starvation or abandonment rather than from predation (i.e. no nests were found empty or damaged). We found little evidence that nest failure rate was related to egg size. The average egg mass was 3.86 ñ SD of Discussion. Amundsen et al. 1996) . In this population, a female's ability to rear nestlings was independent of the size of her eggs. Although it is likely that variation in female quality compensated for the initial differences in nestling size, this variation was not related to the size of the eggs a female produced. 
